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Cross section:
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| Polarized DIS |
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The structure function b¢ ~

In the parton model it measures the difference in the quark
momentum distributions of helicity 1 and 0 targets.
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r HERMES polarized target ~

Gaseous target

e ABS Atomic Beam Source
dissociator plus beam optic with spin selectors

o Cell

concentrates the target gas along the beam line
(gain of ~ 100 in the effective target density)

Target polarization reversed every 90 sec and
continuously monitored

e TGA Target Gas Analyzer
measures atomic and molecular abundances

e BRP Breit-Rabi Polarimeter
measures atomic polarization
(from the population in each of the hyperfine states)
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| Target polarization |
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| Target polarization | ~

b9 enters in the symmetric part of the hadronic tensor,
therefore is not sensitive to the beam polarization

no Pgp no D.

This result bases on the excellent HERMES target performances

<T>= 0.83+0.03 <V>= 1072

No dilution from non-polarizable substrate

Target polarization

Pt = Oy Pa + Oé()(]_ — Oér> : Pm

e <y Atomic fraction entering the cell

e P, Polarization of atoms

o Atomic fraction which survives recombination

e P, Residual polarization of recombined atoms
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|DATA |

DATA 1 month of data taking in August 2000
~ 1.5 mill. polarized DIS events

Beam 62 %  with negative polarization
38 %  with positive polarization

for each target mode the opposite beam helicities are summed
together, thus averaging out Bhabha and vector asymmetries
from any residual electron and vector polarization in the target

Kinematic range
6 z-bins scheme over .
0.002 < = < 0.85 . o
Q% > 0.1 GeV? ‘ STy 4

0.1 <y < 0.91

W2 < 3.24 GeV? )
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| Cross sections |
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Tensor asymmetry

A

A7

((T| —I-ff_) — 205"

— 9.

3(7(]
Oi — O'O

30‘(]

((,T' —I—(T_) —20*

(ct+o ) +o*

Polarization vV T Cross section (P > 1)
Vector + 1 1 ot ~ oy [l + VPHAH + %TAT]
Vector - —1 1 o ~ O [l—‘/f)]}ulH ] %7111]
Vector + & - ~0 1 o +o0t ~ oy[l+TA7]
Tensor £+ 0 1 ot ~ oy [1 + %TAT]
Tensor 0 0o -2 o' ~ op[l—-TA7
Unpolarized | ot +o~ +o"
npolarized cross section oy = 5
Vector asymmetry
— 0 o — o~ 1 g1
Ay = = — |14+ =-TA ~ ==
l 2077 o 4+ o~ [ + 2 T] Fy

2 by
3 I

J

M.Contalbrigo

BNL, September 9 - 14, 2002



|DATA |

For each event
e quality requirement
e particle ID

e DIS requirements

|

N*, N7, N% number of DIS events in the [x, y] bin

For each [x, y] bin and spin state

e subtraction of background arising from charge symmetric
processes

e calculate the asymmetry

A . . [
T (ot+o) + 00 T [

+ N~ n9
(0" +07) —20° 1 [4_ +[L_— —Q[ﬂ
+ n

T target polarization (7" < 1)

LT, L=, L dead-time corrected luminosities

e apply radiative corrections
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r Radiative background ~

O_unpol O_pol
Born __ meas bg _ bg
AT - AT 1 + 1;1At)u| 1;1At)u|
On On
where
unpol . :
e 0, = unpolarized Born cross section

e 0y, = unpolarized radiative tails
well known, give a negligible systematic uncertainty

1 . . .
e oy, = polarized radiative tails

- af)lg from quadrupole elastic moment of Deuteron

Kobushkin and Syamtomov parameterization
Phys. At. NUcl. 58 (1995) 1477

__qel
Obg Zero

_ dis
opg zero (for the moment)

Corrections computed from POLRAD
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r | Tensor asymmetry |

- HERMES PRELIMINARY

A; (1079
N

No smearing correction |

Correlated systematic uncertainties

_4 1 1 1 11 I 1 1 1 1 1 1 11 I
-2 -1
10 10 X

Systematic uncertainty dominated by the small difference
in the target density between the four injection modes

Ar is less than 2 %

1
A|| — ﬁfleas. [1 + §TAT]

The bias on A, then can be bound to be less than [0.5 = 1] %
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r bi structure function |

Assuming:
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72: NMC fit, Nucl. Phys. B371 (1992) 3
2

FY: ALLMO97 Abramowicz and al., hep-ph 9712415
R = o1, /o1 Whitlow and al., Phys. Lett. B250 (1990) 193

- no higher twist effects (b3, by = 0)

- negligible DIS radiative tails
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by structure function |
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b4 structure function
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| Conclusions

e for the first time the b¢ structure function is
measured

e HERMES Deuterium target can be easily flipped
between the three possible helicity states. It allows
to measure b¢ with two additional independent
cross-checks.

e HERMES measures that the polarized structure
function b¢ is small but different from zero
in the kinematic range

0.002 < = < 0.85 0.1 <y < 0.91

e any bias on A from tensor asymmetry was find
to be less than [0.5 = 1] %

e Qutlook:

— refine systematic study to further reduce uncertainty

— unfolding of b¢ including smearing effects
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